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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS M Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTro 00pa3oBaHUS. OTH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercs xXumudeckoe o00Opa3oBaHUE
00yJarouIMxcs Ha YpOBHE CpEeJHEro o0IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XuMUs», COJAEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETEHBl B
mporpaMMme 1O XUMUU C Y4E€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1ejaedl M MPUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS B XUMHHM Ha OCHOBE IOHHWMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEASAMH U TPUHIIUIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJITIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  OMNpENeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBlIeHud O CcTpoeHuu BemecTB. CBeneHus 00 U3ydaeMblX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUUYECKUNA Marepral U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JIOTMUECKUX MO3UIUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus JAonojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HayKaMU, PacKpbIBalOT €€ pojib B IO3HABATEIbHOW M MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiiemMax, CBA3AHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUS  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00Yy4aroOlIMXCS MUPOBO33PEHYECKON OCHOBBI Il MOHUMAaHUS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN MYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEAEIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku MHGOpMAITNH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa IPAKTUIECKOM
U HCCIIEN0BATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMpPEeICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKH LEJIeHd HU3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJAHOr0 U3 KOMIIOHEHTOB MHUPOBOW KyibTyphl. C



METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K OMNPENEICHHUI0 Lelell M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIoUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUMH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmepkareiibHas XapaKTepUCTHKA LIEJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4YeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHOMN KU3HU
JUTSL pEeUICHUS] TPAKTUUYECKUX 3a1a4.

B cBf3uM ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HAauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

azganTtanys oOy4arlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JMUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JI1 Pa3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMUYECKHX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMHU NOTPEOHOCTSIMU, UCTIONB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIO0OANBHBIX NpoOsieM
PaIMOHANILHOTO MPUPOIONOJIb30BAHUS, OTOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueOHOM mnaHe cpenHero oOImiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obiacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHT

[Ipenmer opraHvueckoil XMMHH: €€ BO3ZHMKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
NOJIyYEeHUH HOBBIX BEHIECTB MU MaTepuasioB. Teopust CTpOECHHS OpPraHUYECKUX
coenunenuit A. M. BytnepoBa, e€ ocHOBHBIE ToJIoKeHHs. CTpyKTypHbIE (OPMYIIbI
opraHudeckux BeuiecTB. ['omonorus, nsomepusa. XuMU4eCKas CBs3b B OPraHUYECKUX
COEIMHEHUSIX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccuduKaluu oOpraHMYecKuMx BemiecTB. HomeHnkrnaTtypa
OpraHMYeCKUX COEIMHEHUM (cucTeMarhueckas) W  TpUBUAJIbHBIE  HA3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl M3y4YeHUs BEUIECTB U HX MpPEeBpallCHUI:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIECTB U MaTepHallaMH Ha UX OCHOBE,
MOJIETMPOBAHME MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOMIOJIEHHEe M OINMUCAHUE
JEMOHCTPALMOHHBIX OMNBITOB [0 IMPEBPAIEHUI0 OPraHUYECKUX BELIECTB MpPH
HarpeBaHuu (TJIaBJIeHHE, OOYTIIMBaHUE U TOPEHHE).

YriaeBogopoabl

AJIKaHbBI: COCTaB M CTpPOCHUE, TOMOJIOTMYECKUU psaAn. MeTraH u 3TaH —
NPOCTEHIINE TMPEACTABUTENM aJKaHOB: (HU3MYEeCKHe M XUMHUYECKHME CBOMCTBA
(peakuuy 3aMEIICHUs] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJAE, INOIYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUI pAn. DTWIEH W IPONHIEH —
IpocTeHiine TpeACTaBUTENM aJKEHOB: (U3MUecCKHue M XMMHYECKHE CBOMCTBA
(peakuuyu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, THUApPATALMH, OKUCJICHUS U
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankxamuensl: Oyramuen-1,3 u wmetunOyragueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHYECKUE CBOWCTBa (peakuus noguMepusanuu). IlomydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUI psill. ALIETUIIEH —
OpOCTEHIINK  MpEeACTaBUTENb AJIKHHOB: COCTaB, CTpOeHHE, (U3NUECKHE W
XUMUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIINH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocTtaB, cTpoeHHE, (PU3HUECKHE U XUMUYECKHE CBOMCTBA
(peakuuy rajJoreHUpPOBAHUS U HUTPOBAHUS), MOIYYEHUE U TpUMEHEHHe. 0ayon:
cocmas, cmpoenue, uzuiecKue u XuMuieckue cotUcmeaa (peaxyuu eaio2eHuposanis



U HUMPOBAHUs), noayyenue u npumeHnerue. TOKCUYHOCTb apeHOB. ['eHeTHyeckas
CBA3b MEKy YII€BOAOPOJAMH, IPUHAIICKAIMMHU K PA3JIUYHBIM KJIACCaM.

IIpuponHble UCTOYHUKM YriaeBOXOpPOAOB. IIpupoaHblii ra3 U IIOIYTHBIE
HedTanble ra3pl. Hedts m e€ mnpoucxoxaenue. CrocoObl mnepepaboTku HedTu:
MEPEroHKa, KPEKUHT (TepMHUYECKHM, KaTaJuTH4eCcKui), nupoiau3. I[IpoaykTsi
nepepaboTKu HEPTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KameHHBIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOABbl M3YYEHUsI BEIIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3lamMu IJIacTMacc, KaydyKoB M pe3uHbl, kojutekiuu «Hed1b» u
«YT0Ib», MOACIUPOBAHUE MOJECKYI YIIE€BOJOPOAOB U TaIOr€HONPOU3BOAHBIX,
pOBEJIEHNE NPAKTUYECKON PabOThI: MOIYyYEHUE FTUIICHA U U3YyYEHHUE €ro CBOMCTB.

PacuétHrnie 3agaun.

Boruncienuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUM MO H3BECTHBIM MaccCe,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciaopoaconepxkammue opranu4ecKue coeJHHEHHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOA M 3TAaHOJ: CTPOCHHUE,
¢uznueckre M XMMHYECKHE CBOMCTBAa (peakuMM C AaKTUBHBIMHU METaJUIaMH,
raJoreHoBOJAOpOAaMHU, TOpPEHHE), TpUMEHEHUE. BoaopoaHble CBSI3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaToMHbI€ CIUPTHL. DTUIIECHTIIMKOIb U TIULEPUH: CTpoeHue, hru3ndecKue
U XHMHYECKHE CBOWCTBAa (B3aMMOJICHCTBHE CO IIEJTOYHBIMM  METAJLIAMH,
KaueCTBEHHAs pEaKUus Ha MHOTOaTOMHbIE cHUpPThI). JlelicTBHE Ha OpraHu3M
yenoBeka. [[puMeHenne ruinepruHa u STUICHTITUKOIS.

deHoM: CTPOCHHE MOJICKYJbI, (U3UMYECKHE M XHUMHYECKHE CBOWCTRA.
Toxcuunocts penomna. [Ipumenenue enona.

Anbaerunsl u kemornsl. DopMaIbACTU, alleTAIBACTHI: CTPOCHHE, (HU3NIECKUE
U XUMUYECKHE CBOMCTBA (pEakUHMH OKHCJIEHUS U BOCCTAHOBJIECHHUS, Kau€CTBEHHBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIC TIPEACIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U yKCyCHas
KHUCIIOTBI: CTpOCHHE, (U3MUECKHEe W XUMHUYECKHE CBOWCTBA (CBOWCTBA, OOIIME IS
KJIacca KHUCIIOT, peakius dTepruduKaIim ), moiydeHrne u npumenenne. CteapuHoBas u
OJICMHOBAsl KUCIOThHI KakK MPEJCTABUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. Mbuia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3pUpbl KaK MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. [ MAPONHU3 CIOXKHBIX
a¢upoB. XKupel. ['maponus xupoB. Ilpumenenue >xupoB. buonorudeckas poiib
KUPOB.

VYrneBoabl: cocTaB, KinaccuUKanus yriieBoJoB (MOHO-, JU- U MOJUCAXAPUIBI).
I'moko3a — mpocTemnii MoHOcaxapuj: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,



Gu3nyecKkue U XMMHYCECKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepedpa(l), BocctaHOBIEHUE, OpOKEHHE
[JIIOKO3bI), HAaXOXJEHHWE B TMpUPOJE, NPUMEHEHUE, OHOJIOTMYecKas poJib.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman m nemnronioza kak HNpupojHble noiauMepbl. CTpoeHue Kpaxmalia U
Hewnono3bl.  duznueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHUS BEIIECTB W WX MPEBpalleHUN:
npoBe/ieHrue, HAONMIOJIEHUEe M OINUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUYEeCTBEHHbIE PEaKUUU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJa
okcugom wmenu(ll)), MHOTOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), ampaerugoB (OKUCICHHE aMMHMAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wmemu(ll), B3aumopelicTBue Kpaxmaaa C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrnlie 3agaun.

Boruncienuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00BEMA,
KOJIMYECTBA HMCXOAHOTO BELIECTBA WJIM MPOJAYKTAa PEAKIMU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepKanue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCTOTBHI Kak amM(pOTepHbIE OpraHUYeckue coeauHeHus. Ou3nyeckue u
XMMHYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TmpuMmepe riauiuHa). buonmornyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak TpUpOIHBIE BBICOKOMOJEKYJApHbIE coequHeHus. llepBuunas,
BTOpUYHAST W TPETHUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMK Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHUsI BEIIECTB M UX IPEBPALICHUIA:
HAOJIOZICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JACHATypalusi OEJIKOB IMpHU
HarpeBaHHM, [IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeIMHEHUS

OCHOBHbBIE TOHSTUS XMMHHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSST MOJEKYJspHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHECHCALIHS.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YyYEHHS] BEIIECTB M UX MPEBpAILLCHUI:
O3HAKOMJICHHE C 00pa3liaMu MNPUPOAHBIX W UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeIMEeTHBIX CBSI3€H PU U3YYEHUU OpPraHn4Yeckor xumuu B 10
KJIacCE€ OCYIIECTBISICTCS YEpEe3 HMCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX



MOHATUN, TaK W TIOHATUH, SBISIONIUXCA CHUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAy4YHOTr'0 LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSTHUS: SIBICHHWE, HAyYHBIH (akKT, TUIOTE3a,
3aKOH, TEOpHs, aHAIW3, CHHTE3, KJIAacCU(pUKAIM, NEPUOTUYHOCTb, HAONIIOJIEHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Marepus, OSHEprus, Macca, aTroM, D3JEKTPOH, MOJIEKyJa,
HHEPTeTUUECKUI YPOBEHbB, BEIIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSHUE BEIECTBA,
¢u3ndyecKre BETNIMHBI U €IUHUIBI UX H3MEPEHUSI.

buonorus: xinerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
dorocuHTe3, OWOIOTMYECKH aKTHBHBIE BemlecTBa (O€IKH, YIJIEBOABI, IKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpaslbl, TOpPHBIE TIOPOJIbI, TOJIE3HBIE HCKOMAeMble, TOILTUBO,
pecypchl.

TexHomorus: MUIIEBHIE MPOTYKTH, OCHOBBI PAlIMOHAILHOTO MUTAHWSI, MOIOIIHE
CpeICTBa, JIEKAPCTBCHHBIE M KOCMETHYECKHE Tpenaparbl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM  CpeaHero oOmiero oOpa3oBaHusi  (JIMYHOCTHBIM,
METanpeIMeTHbIM ¥ TpeaMeTHbiM). HayuHo-meToguyeckoi  OCHOBOM IS
pa3paboTKU IUTAHUPYEMBIX pE3YyJbTAaTOB OCBOCHMSI MPOrpaMM CPEAHEro OOIIero
o0pa3oBaHus SABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B CcOOTBeTCTBMM € CHUCTEMHO-AESTENILHOCTHBIM TOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMera «XHUMHs» Ha YPOBHE CPEIIHEro
oO01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

- OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKON TPaKIAHCKONM HIESHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

- HaJIM4le MOTUBALIMH K O0Y4YEHHUIO;

- IeJICHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaIULIUNA 0a30BO HAYKU XUMUM;

- TOTOBHOCTh M CHOCOOHOCTH OOY4YaromIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTU I1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IPUCYLIIUMU LEJIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

- HaJIMYME MPABOCO3HAHUS HKOJOTHUYECKON KYJIBTYPHI U CIIOCOOHOCTH CTAaBUTH
LEIU U CTPOUTH )KM3HEHHBIEC ILJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» [TOCTUTAlOTCA B
CAMHCTBE Yy4eOHOM ¥ BOCHUTATENBHOM JESITEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIBTYPHBIMU, 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
UjieaaMi pOCCUHUCKOTO IPaskIaHCKOTO OOIIECTBA, MPUHITHIMUA B OOIIIECTBE HOPMAMHU
W TpaBUJIaMU  TIOBEJCHUSA, CIOCOOCTBYIOIIMMHU TMpoIleccaM  CaMOIO3HAHUSA,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyUaIOIINXCSI.

JIn4HOCTHBIE  PE3ydbTaThl OCBOCHHS  MpeaMeTa «XUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OMBITA TMO3HABATEILHOM ¥ TPAKTUYECKON JEATEIHHOCTU
OOy4JarommXCcs MO0 pean3alii MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

- OCO3HAHUSI 00YYAIOIIMMUCA CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

- TPEACTABICHUS O COLMAIBHBIX HOPMax U TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



- TOTOBHOCTHU K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPHU CO3/IaHUM YUEOHBIX
MPOEKTOB, PEIICHUH y4E€OHBIX U MO3HABATEJbHBIX 3a/1a4, BHITOJHEHUH XUMUYECKUX
AKCTIIEPUMEHTOB;

- CHOCOOHOCTM TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

- I[ICHHOCTHOTO OTHOIICHHS K MCTOPUUYECKOMY M HAyYHOMY HaCIEIUI0
OTE€YECTBCHHON XMMUH;

- YB@XEHHsS K TMPOIECCYy TBOpPYECTBA B OO0JACTU TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMHUHW, OCO3HAHHS TOTO, YTO JOCTIKCHHMS HAyKH €CTh pPe3yJbTat
JUIMTENIBHBIX ~ HAOMIOJICHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAJIBHBIX  TTOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

- UHTEpeca M M03HABATEIbHBIX MOTUBOB B IMOJYYCHHUH U TTOCJICAYIOIIEM aHAIN3E
uH(OpPMaIINH O TEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

- HPABCTBEHHOT'O CO3HAHUS, STUUYECKOTO MTOBE/ICHHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYAllMU, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

- TOTOBHOCTH OLICHMBaTh CBOE IOBEJCHUE M MOCTYIKH CBOMX TOBApHIIEH C
NO3WLHMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IOCJIEACTBUH 3THX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

- TIOHMMaHHsI [IEHHOCTEH 310poBoro u Oe3omacHoro oOpa3za >KH3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3HUecKoMy u
IICUXUYECKOMY 3/10POBBIO;

- coOmoieHns TpaBuil O€30MacHOr0 OOpalleHuss ¢ BeleCTBaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

- TIOHMMaHUSI [EHHOCTH TMpPaBWI WHIWBUAYAJIbHOTO U  KOJUIEKTUBHOIO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

- OCO3HAHHUS MOCJIEACTBUNA M HENPUITHS BPEIHBIX NMPUBBIUEK (yHOTpeOJICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

-  KOMMYHHMKAaTHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEI0BATEIbCKOMN
NEeATEeNIbHOCTH, O0IIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEIbHOCTH;

- YCTaHOBKM Ha aKTHUBHOE YYacTHE B PEIICHUU MPAKTHYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

- UHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO Mpodeccuil pa3aIuyHoOro pojaa, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;



- YBOKEHHUS K TPYAY, JIOJISAM TpyJa U pe3yiabTaTaM TPYIOBOU €SI TEIbHOCTH;

- TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJIbHOW TpaeKTOpUU
oOpazoBanus, Oyayuiel npodeccuu u pean3aiu COOCTBEHHBIX )KM3HEHHBIX TIJIaHOB
C Yy4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHUHM, HHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JI0TNYeCKOT0 BOCIIUTAHMS:

- DKOJIOTHYECKHU IeJeCO00pa3HOro OTHOILIEHUS K MPUPOJE, KAaK HCTOUYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

- TOHMMaHUs TJI00aJIbHOTO XapakTepa 3KOJIOTHYECKUX MpoOJieM, BIUSHUS
HKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJTHON U COLIMAIBHON CPEeJibl;

- OCO3HaHUs HEOOXOJAUMOCTH HCIOIb30BAHUSA JOCTIDKCHUN XUMUM IS
pELIeHHs BOMPOCOB PAIMOHATBHOTO MPUPOA0IIOIb30BAHUS;

- aKTUBHOT'O HENPUATUS JEHUCTBUH, NPUHOCIIIUX BpPEa  OKPYXKaIOIIEH
IPUPOJHON cpelie, YMEHHUS NPOTHO3UPOBATH HEOJArOMPUSITHBIE SKOJOTHYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATh UX;

- HaJIMYMS PA3BUTOTO KOJIOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKONU KYJIbTYPHI,
OMbITa NEATEIbHOCTUA SKOJOTHYECKON HAIPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBAThCS
UMU B MO3HABATEIbHONW, KOMMYHUKATUBHON M COLIMAJILHOM MPAaKTUKE, CIIOCOOHOCTH
¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH UI€O0JIOTHUN XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

- TOHMMaHUA CHeHU(PUKA XUMUU KaK HAyKd, OCO3HaHUS €€ poiau B
(GbOpMHUpPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3aHUU IEIOCTHOTO
NpelCcTaBleHus 00 OKpYyKarolleM MHpe KaKk O €IWHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U pEHIeHHH Mpo0JeM COXpaHEHUs
MIPUPOJITHOTO PaBHOBECHS;

- yOexaéHHOCTH B O0COOOW 3HAYUMOCTH XHMHH [IJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TYMAaHUCTHYECKON HANPaBIECHHOCTHU W BaKHOW POJU B CO3/IaHUU
HOBOM 0a3bl MaTepUaIbLHON KYJIbTYPBI, PEIICHUH TI100aJbHBIX MTPOOIEM YCTOHIHUBOTO
Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILEBOM U 3KOJIOTHYECKOU
0e30macHOCTH, B Pa3BUTUN MEIUIIMHBI, 0OCCTICUCHUN YCJIOBHUH YCIENIHOTO Tpyaa U
HKOJIOTHIECKH KOMMDOPTHON KU3HU KaKJIOTO WICHA OOIIEeCTBa;

- ©CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB
MO3HAHUS, HWCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIyyaeMble 3HAHUA JIA aHaiu3a U OOBACHEHUS SBICHUN OKPYKAIOIIEro Mupa u
MPOUCXOJAIINX B HEM U3MEHEHUM, YMEHUS JieJlaTh 0OOCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4HbIX (PaKTOB M MMEIOLIUXCS JAHHBIX C LIEJIbI0 MOJIYYEHUS JTOCTOBEPHBIX
BBIBOJIOB;



- CHOCOOHOCTH CaMOCTOATEIBHO WCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
perieHust mpo6yieM B PeaTbHBIX )KU3HEHHBIX CUTYaALUsAX;

- UHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON 1EATENbHOCTH;

- TOTOBHOCTH M CHOCOOHOCTH K HENpPEphIBHOMY O0pa30BaHUIO U
caMo00pa3oBaHUIO, K aKTHUBHOMY IIOJYYCHHIO HOBBIX 3HAHWW TIO0 XHMHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

- UHTEpeca K OCOOCHHOCTSAM Tpyda B pazIu4HbIX cepax npodeccruoHalIbHON
JeSTeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHHUSI Y4eOHOro mpeamera «XUMHUS» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

- 3HauuMble IS (QOPMHPOBAHHS  MHUPOBO33PEHUS  OOYUAIOIIMXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEIMETHbIE) OOIICHAYYHbIE TOHATUS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAayYHOW KapTUHBI MHpa U CHenu(pUKy METOJOB IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPTHs, SIBICHHE,
Ipollecc, CUCTeMa, Hay4HbIM (pakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIe0BaHNE, HAOIOICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHe);

- YHUBEpCaJIbHbIC Y4eOHBbIC NEeUCTBUS (ITO3HABaTEIbHbIE, KOMMYHHKATUBHBIC,
peryIsaTHBHBIE), oOecreunBarone GopMupoBaHue (QYHKIIMOHATLHON T'PAMOTHOCTH
U COITMATIbHON KOMITETCHITUN 00YUaOIINXCS;

- CIIOCOOHOCTD oOy4Jaromuxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PCHYECKHE 3HAHUS W YHUBEpCAJbHBIE y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTUKE.

MeTtanpeaMeTHbIE  pE3yJIbTAThl  OTPaXalOT OBJIAJCHHWE YHUBEPCAJIbHBIMU
y4eOHBIMH MO3HABATEIIPHBIMU, KOMMYHHUKATHUBHBIMHU U PETYIISITUBHBIMU JE€HCTBUIMU.

OsBJageHune YHUBEPCAJIbHBIMHA Y4eOHBIMH NMO3HABATEJbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe AeiCTBHS:

- CaMOCTOSATEIFHO  (OPMYJIMPOBAaTh W  aKTyalIM3UpPOBaTh  MpoOiemMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

- ONpEAENATh IEIU JEATEIbHOCTH, 3ajJaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

- WCMOJIb30BaTh MPU OCBOCHHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBINUJICHUS —
BBIJICTIATh XapaKTEepHbIE MNPU3HAKU TOHATHM W YCTaHABIMBAaTh WX B3aUMOCBS3b,
HCTOJIb30BaTh COOTBETCTBYIOIIME TOHSTHUS JJid OOBSCHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

- BbIOMpaTh OCHOBAaHHMS M KpPUTEpUHM JJIs KiIacCU(UKAIIMM BEIIECTB H
XUMHUYECKUX PEaKIU;



- yCTaHABIMBAaTh NPUUYUHHO-CICIICTBEHHBIE CBSI3M MEXAY HU3YYaeMbIMU
SIBJICHUSIMU;

- CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, MCIYKTUBHBIE, IO
AQHAJIOTUM), BBIABISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

- IPUMEHAThH B MPOIECCe MO3HAHUS, UCIOJIb3YEMbIE B XUMUH CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIeNH, MPEOOPa30BLIBATH MOJICNbHBIE MPEACTABICHUS — XUMHUYECKUMA
3HaK (CMMBOJI) DJIEMEHTa, XUMU4YecKasi popMmyra, ypaBHEHUE XUMUYECKONU PEaKIIUuu —
OpU pElIeHWH Y4YeOHBIX TO3HABATEIBHBIX M MPAKTUYECKUX 3aj]ay, MPUMEHSTh
Ha3BaHHbBIE MOJIEIbHBIC TPEJACTABICHUS JJIs1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUi.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

- BJIQJICTh OCHOBAMH METOJIOB HAay4YHOTO IIO3HAHUS BEIIECTB W XHUMHUYECKHUX
pEeaKLHnii;

- (hopMynupoBaTh MENH U 3a7a4KM UCCIICIOBAHUS, UCIIOJIH30BATh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(OPMYJHUPOBAHHBIE BOINPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI i (OPMHUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

- BJIAQJAETh HAaBBIKAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEIACHUS
YUYEHUYECKUX DJKCIEPUMEHTOB, COBEPILIEHCTBOBATH yYMEHHS HAOIIOJATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBAThH €T0  pe3ynbTar, (POpMyIHpPOBATH
000011IeHNUsT ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTU PE3YIHTATOB HCCIEIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

- TpuoOperaTb ONBIT YYCHHUYECKOH HCCIIEAOBATEIbCKOW U MPOSKTHOM
TEeSTENBHOCTH, MPOSIBISATh CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIILHOMY TOUCKY
METOAOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3IM4YHbIX METOJ0B
MTO3HAHMUSL.

3) padora ¢ ungopmanmeii:

- OpHUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHKAX WHPoOpManmuu (HAYYIHO-
MOMYJISIpHAs JTUTEpATypa XUMUUECKOTO COJEP)KaHMsI, CIIPABOYHBIC TTOCOOMS, PECYPCHI
WNuTtepHera), aHanmu3upoBaTh WHGOPMAIMIO  pa3IUYHBIX BUAOB U  (GopM
MPEACTABICHUS, KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;

- (opmMynupoBaTh 3ampOChl U MPUMEHSATHh PA3JIMYHBIE METOIBI MPU TOUCKE U
oroope wHpOpMaMH, HEOOXOAUMON 11  BBITIOJIHEHHUS  y4eOHBIX  3a7ad
OIPEAEIEHHOTO THUIIA;

- MpUOOpeTaTh OMBIT MCHOJB30BAaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSITEJIbHO  BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  MpeACTaBICHUS
uHopmanuu (cxemsl, rpaduKku, AUArpaMmbl, TaOJIUIbI, PUCYHKHU U JIPYTHUE);



- HCTIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA NPHU pabOTe C XUMHYECKOM
uH(popMaleil: NPUMEHATh MEXKIpeAMETHbIE ((U3HUECKMEe MU MaTeMaTUYEeCKUe)
3HAKU U CUMBOJIbI, (OpMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

- HCIOJIB30BaTh M IIPEOOpPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPENCTBA
HAaTJITHOCTH.

OBiageHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

- 33/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYXIaeMOW TEMBbI B XOJ€ IUanora W/wuiu
JUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYIHPOBATH CBOM IPEIJIOKEHHUSI OTHOCUTEIIHHO
BBIMIOJTHEHUS MIPEAJIOKEHHON 3a/1a4u;

- BBICTYNAaTh C Mpe3eHTalueld pe3yJbTaTOB MO3HABATENbHON NESITEebHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBHINOIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKOH padoThl MO HCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peain3alii y4eOHOro MpoeKTa u GopMyIHpPOBATH BHIBOJIBI 110
pe3ynbTataM MPOBEAEHHBIX HMCCIEIOBAaHUN MyTEM COTJIACOBAHHS IMO3UIMI B XOJ€
o0CYXXJIeHHUs U 0OMeHa MHEHUSIMHU.

OBiajeHue YHUBEPCATBLHBIMH PEryJTUBHBIMHU AeHCTBUAMM:

- CaMOCTOSATENbHO IUIAHUPOBATh M OCYILECTBIATH CBOIO IIO3HABATEIBHYIO
JesITeNIbHOCTh, Ompefensas €€ Lead M 3a7add, KOHTPOJUpPOBaTh U IO Mepe
HEOOXOAMMOCTH  KOPPEKTHpOBaTh IpeajaraéMblil  aJroput™M JEWCTBUH  IpHU
BBIMIOJIHEHUN y4eOHBIX M MCCIEN0BAaTEIbCKMX 3ajad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBIN C€HnOocO0 HUX pelmeHus ¢ YYETOM IOJIy4eHHs HOBBIX 3HaHMM O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

- OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH Ha OCHOBE CaMOaHalIu3a u
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XUMHUs» OTPAXKaroT:
chOpMUPOBAHHOCTh  NPEACTABICHUH O  XUMHYCCKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, POJIM XUMHUHU B MTO3HAHUM SIBICHUN MPUPOIBI,
B (OPMUPOBAHWHM MBIIUICHHSI H KYJIbTYPbl JIMYHOCTH, €€ (yHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOJWMOW [ PEIIeHUs] MPAKTHUYECKUX 3aady U SKOJIOTHYECKH
000CHOBaHHOTO OTHONICHHS K CBOEMY 370POBBIO M MIPUPOTHON Cpee;
- BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPask BKIIOYAET:
* OCHOBOIIOJIArarouIMe MOHATHS (XUMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAS
0o0oJ0uKa aToMa, MOJEKYJa, BaJE€HTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
XUMUYECKasi  CBA3b, CTpyKTypHas  ¢dopmyna  (pa3BEpHyTass W



COKpaIll€HHasA), MOJb, MOJIIPHAsl Macca, MOJISIPHBIM O0BEM, YriaepOIHBIM
ckener, (YyHKIMOHAIbHAs TpyMNmna, paaukail, HU30MEpHUs, H30MEpHI,
TOMOJIOTUYECKUNA  PsZl, TOMOJIOTH, YIJICBOJOPOJBI, KHCIOPOA W
a30TCOJIEpIKAIlNE COCIUHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS);

* TEOPUU U 3aKOHBI (TEOPHUS CTPOCHMSI OpPraHUYeCKUX BemiecTB A. M.
BytnepoBa, 3ak0H coXpaHEHHsI MAaCChl BEIECTB);

* 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUH,

e MHPOBO33PEHUYECKHE 3HAHUA, JIieXKAIllMe B OCHOBE TOHMMAaHUs
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBIICHUH, (PaKTOJIOTHUECKUE
CBEJICHMS O CBOMCTBaX, COCTaBe, IOJy4YeHHUH © O€30MacCHOM
UCIIOJIb30BAHUHM  BAXKHEHUIITUX OPTaHUYECKUX BEHIECTB B OBITY W
MPAKTUYECKOU EeSATEILHOCTH YEJIOBEKA;

- cpOpMHPOBAHHOCTh YMEHUW BBIABISITE XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIONIWE MOHSATHUS TIPH
OTMCAHWU COCTaBa, CTPOSHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHCHU;

- c(hOpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) GopMy
OpPraHWYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEaKLHi, U3rOTaBIUBATh MOJIEIIN
MOJIEKYJI OpPraHMYEeCKHX BEIIECTB [JIl WJUIKOCTpAallMd HX XUMHUYECKOro U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

- c(hOpMHUPOBAHHOCTh YMEHUM YCTAHABIHMBATH MPUHAIC)KHOCTh H3YYECHHBIX
OpPraHWYEeCKUX BEIIECTB MO UX COCTaBy MU CTPOCHHUIO K OIPEIEIEHHOMY
KJIacCy/Tpymme COeAUHEHUN (YIJIEBOJIOPOIbI, KHCIOPOJ M  a30TCOAEpIKaIne
COCIMHEHUSA, BBICOKOMOJIEKYJISIPHBIE COEAWHEHHUsA), [aBaTb MM Ha3BaHUI IO
cucremarnueckoir HomeHkiatype (IUPAC), a Takke NpPUBOAUTH TPHUBHAIBHBIC
Ha3BaHUSI OTHEJIbHBIX OPraHUYECKUX BEHIECTB (STUJICH, MPONUJIEH, AalleTHJICH,
STWJICHIJINKONb, TIUIEpUH, (QeHomn, GopMalbaerua, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAas KUCJIOTa, OJIEMHOBAas KUCJOTA, CTEApPUHOBAs KHUCIIOTA, TIIIOKO3a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIUH);

- c(hOpMHUPOBAHHOCTH YMEHHUS OMPEICIATh BHUABl XWMHUYECKOW CBS3H B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

- c(opMUPOBAaHHOCTH yMEHHUS MPUMEHSTH TOJIOKEHUS TEOPUU CTPOCHHUS
oprannueckux BemectB A. M. bytnepoBa misg oObSACHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;

- chOpPMUPOBAHHOCTh YMEHHM XapaKTEpU30BaTh COCTaB, CTPOEHUE, PU3HUECKUE
M XUMHUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB
OpraHWYECKUX BEMIECTB (METaH, 9TaH, STWICH, MPONWICH, alleTHIeH, Oyraauen-1,3,
MeTuIOyTaaueH-1,3, 6€H30J, METaHOJ, 3TaHOJ, ITHUJICHTJIMKOJb, TIULEpHH, (HEHOII,



aleTalbJIeTu/l, MypaBbUHasg U YKCYCHas KHUCIJIOTBI, IJIFOKO3a, KpaxMmal, LeJUII0J03a,
AMUHOYKCYCHasl KHCJIOTa), WIIIOCTPUPOBATh TEHETHUYECKYIO CBSA3b MEXKIYy HUMU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHMYECKHUX pEaKUUid ¢ HUCIOJIb30BAaHUEM
CTPYKTYPHBIX (pOpMYIT;

- c(OpPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOUHHUKHU YIJIEBOJOPOIAHOTO
ChIpbsl (He(pTh, MPUPOJHBIN Ta3, yrojib), CIOCOObI UX MEPEPadOTKU U MPAKTHUYECKOE
MpUMEHEHUE POAYKTOB MepepadbOTKH;

- cOpMHUPOBAHHOCTb YMEHHH TPOBOAUTH BBIYMCICHUS 1O XUMHUYECKHUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOrO BEIIECTBA WM MPOAYKTa
peakluy Mo MU3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOJHBIX BEIECTB
WIH NPOJIYKTOB PEaKLUN);

- c(OpMHUPOBAHHOCTh YMEHMH BIAJETh CHCTEMOW 3HAaHUA 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, WCIOJIb3YEMbIX B XUMHUU MPU U3YYCHHHU BEIIECTB U
XUMHUYECKUX SBICHUM (HAOMIOJeHHE, U3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XUMUYECKHE 3HaHUS [JIl TPUHATHS pPEIIeHUd B
KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

- cOpMHUPOBAHHOCTh YMEHUI COOJIONATh MpaBUiIa MOJIb30BAHUS XUMUYECKON
nocyaoi u yabopaTopHbIM OOOpYJOBaHUEM, a TaKke IpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMHU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OMBITOB,

- c(OpMHUPOBAHHOCTh YMEHMH IUIAHUPOBATH U BBIMOJIHATH XUMHUYECKHI
AKCIIEPUMEHT (TIPEeBpAIEHUSI OPraHUYECKUX BEIIECTB MPU HArPEBaHUU, MOJTyYEHUE
ATUJICHA U M3YyUYEHHE €Tr0 CBOMCTB, KAYECTBEHHBIC PEAKIMU OPTaHUYECKUX BEUIECTB,
neHaTypaiusi 0eKOB IIPU HArPEBaHUMU, I[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHH C
IpaBUIaMU TEXHUKH 0€30MMacHOCTH MPH OOpaIlieHuH ¢ BEIIECTBAMH U JIAOOPaTOPHBIM
0o00OpyAOBaHUEM, TIPEJICTABISATh PE3YNbTAThl XUMHUYECKOTO SKCIIEpUMEHTa B (popme
3aliCH yPaBHEHWH COOTBETCTBYIOIIMX peaknuid ¥ (HOPMYyTUpOBATH BHIBOJABI HA
OCHOBE 3TUX PE3YJIbTaTOB;

- c(hOpMHUPOBAHHOCTh YMEHHMH KPUTUYECKH aHAJU3UPOBATH XHWMUUYECKYIO
uHpOpMaIMIO, TOJIy4aeMyl W3 pa3HbIX HCTOYHHKOB (CpelIcTBa MAacCOBOM
uHdopmarum, IHTepHET U ApyTruXx);

- cOpMHUPOBAHHOCTb  yYMEHUH  COOJIIOJATh  MpaBWJIa  DKOJOTUYECKU
[1eJIeCO00pa3HOTO TIOBENCHUSI B OBITY W TPYAOBOH JACSATEIBHOCTH B IEIAX
COXPAaHEHHUSI CBOErO 3J0pOBbS M OKpPYXKAloUIel NPHUPOIHOM Cpelbl, OCO3HABATh
OMMACHOCTh BO3JCHCTBUS HA JKMBBIE OPraHU3MBbl OINPEACIEHHBIX OPraHUYECKUX
BEIllECTB, NMOHUMAas cmbica mnokazarens [IJIK, moscHAT, Ha mnpuMepax CrIocoObI
YMEHBUIEHUS ¥ PEIOTBPALLEHHS MX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;



- IS OOYyYaromuxcss ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbBS: YMEHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX ITO3HAHUS BEIICCTB U
XUMHYECKHUX SIBIICHUM;

- JUIsl CHEeNbIX W CIa0OBUIAIIMX OOYYAIOUIUXCSl: YMEHUE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitns ang 3anucu XMMHYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB 1 (undgposbie)
Konrpoabubie | IlpakTHyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi
11 xumun. Teopus cTpoeHus 3 https://resh.edu.ru/
' OPraHUYECKUX COETUHEHUN A.
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
21 [IpenenbHbIE YrIEeBOIOPOIBI 5 https://resh.edu.ru/
' — aJIKaHbl
Henpeneapurie
P https://resh.edu.ru/
2.2 YTJIEBOJIOPO/IBI: AJIKEHBI, 6 1
AJKaJVEHbI, ATIKUHBI
53 ApoMaThyeckue 5 https://resh.edu.ru/
' YIIIEBOIOPOIBI
[IpupoHbIe HCTOUHUKHU
https://resh.edu.ru/
2.4 YTJIEBOJIOPOJIOB M MIX 2 1
nepepaboTka
Hroro mo pazgeny 12
Pasznen 3. Kucaopoacoaepskammye oprannyeckue coeJuHeHUst
https://resh.edu.ru
3.1 Cnuptel. ®enon 3 s /
3.9 Anbaerunbl. KapooHOBBIC 7 1 https://resh.edu.ru/
' KUCTOTHI. CoKHBIE YPUPHI
https://resh.edu.ru/
3.3 VrneBoanl 2 1
Hroro no paszneny 12

Pa3nen 4. AzoTconepikamue OpraHu4ecKue coeJHHeHHs

4.1

AMUHBI. AMUHOKHCIIOTEL.
benxu

3

https://resh.edu.ru/

Hroro no pasaeny



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Paspen 5. BoicokoMoJIeKy IsIpHbIE COeIMHEHUSA

IInactmaccel. Kayayku.

https://resh.edu.ru/

5.1 1
BosokHa
5.2 PesepBHbIii ypoxk. 3
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME



https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 06pazoBaATENBHbIC
padoTsbI padoThI pecypesI
[Tpeamer opraHU9YecKON XUMHH, http://scholl-
1 ¢€ BO3HHUKHOBCHHUE, Pa3BUTHE U 1 collection.edu.ru/
3HAYCHHUE
Teopust CTpOEHHSI OPTraHHYECKUX
2 coeg?HHerl:ﬁ A. M. EyTnepOBa, 1 it ://S.C holl-
) collection.edu.ru/
€€ OCHOBHBIE TTOJIOKEHHS
[IpencraBnenue o
KJIaCCU(UKAIIUU OPTraHUYECKUX
3 BerectB. HomeHkmatypa 1 http://scholl-
(cucTemaTnyeckas) u collection.edu.ru/
TPUBHAIIbHBIC HA3BAHHS
OpPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 %u u/
TOMOJIOTHYCCKHI PSIJT B
5 Mertan u 3TaH — npocTeuIme 1 %u u/
MPEICTABUTEIN AJTIKAHOB B
6 AJIKEHBI: COCTaB U CTPOCHUE, 1 %U u
CBOMCTBA S
DTUIICH ¥ IPOTIHIICH — http://scholl-
7 MPOCTEHIIHE IPEACTABUTEIN 1 collection.edu.ru/
AJIKEHOB
[Ipaktuyeckas padora Ne 1. http://scholl-
8 «[Tomydenue sTuieHa u 1 1 collection.edu.ru/
HU3yYEHUE ETO CBOMCTB)
Anxanuensl. byraguen-1,3 u http://scholl-
9 metwiOyraaueH-1,3. [lomydenue 1 collection.edu.ru/
CHHTETHYECKOTO KaydyKa U
pE3UHbBI
10 AJIKUHBI: COCTaB H OCO6GHIEOCTI/I 1 %U .
CTPOCHUSI, TOMOJIOTUYECKUH PSII. B
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AneTuieH — npocTenmn
IIPEICTABUTEND aJIKUHOB

Brrunciienus no ypaBHEHHIO

http://scholl-

11 XHMITIeCKOT peaKIAH collection.edu.ru/

12 ApeHbI: OEH30JT ¥ TOTYOIL. L%I%u »
TOKCHYHOCTH apEeHOB e
I'eHeTHueckas CBsI3b http://scholl-

13 YIJIEBOIOPO/IOB, collection.edu.ru/
NPUHAIICKAIINAX K Pa3THIHbIM
KJaccam
[TpupoaHbIe HCTOYHUKH http://scholl-
YIJIEBOIOPOJIOB: TIPUPOTHBIH Ta3 collection.edu.ru/

14 U TIOIyTHBIE HETSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€
nepepadoTKu

15 KonTtponpnas padota no %u u/
pazneny «YTIeBOI0POIbD» B
[IpenensHbIE 0THOATOMHBIE http://scholl-

16 CIIMPTHI: METAHOJ M STAHOJL. collection.edu.ru/
Bopopoanas cBsi3b

17 MHOT0aTOMHBIE CITUPTHI: %u .
STUJICHTIIMKOJIb U TIIUICPHH B
deHOII: CTPOEHUE MOJIEKYJIBI, http://scholl-

18 (bu3nyecKre 1 XUMHUCCKUE collection.edu.ru/
CBOWCTBA, MPUMEHEHHUE

19 Anpaeruapl: GopManbaeTuI | %u u
areTaabaerua. AneToH S
OIHOOCHOBHBIC MPECIbHBIC http://scholl-

20 KapOOHOBBIE KHCJIOTHI: collection.edu.ru/
MypaBbUHAs U YKCYCHas
[MpakTrueckas padoTa Ne 2. http://scholl-

21 «CBoiicTBa pacTBOpa YKCYCHOM collection.edu.ru/
KHCITOTBI»
CreapuHOBas M OJICHHOBAS http://scholl-

22 KHUCTIOTHI, KaK MPEJICTAaBUTENN collection.edu.ru/
BBICIIMX KapOOHOBBIX KHCIOT

93 Mp11a Kak COJIA BBICIIUX http://scholl-

Kap6OHOBLIX KHUCJIOT, UX
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MOIOILIee NeHCTBUE

collection.edu.ru/

CrnoxHuble 3(upbI KaK
MIPOU3BO/IHBIE KAPOOHOBBIX

http://scholl-
collection.edu.ru/

24 1
KUCJOT. ' HaApOIN3 CIIOKHBIX
3¢pupoB
o5 Xupsr: ruaposus, npuMeHeHuE, 1 %u »
Ouosoruyeckas poJib KUpPOB e
VraeBoabl: COCTaB, http://scholl-
knaccupukarus. Baxueitmme collection.edu.ru/
26 MPECTaBUTEIHN: TIIIOKO3a, 1
dbpykTo3a, caxapo3a. Kpaxman u
IEJITF0JI03a KaK MPUPO/IHBIE
MOJTUMEPBI
KouTtposnsHas paboTta 1o http://scholl-
27 pasnaeny 1 collection.edu.ru/
«Kucnmopoacoaepxarine
OpPraHUYEeCKUE COCITUHECHUSDY
http://scholl-
28 AMUHBI: METUJIAMUH U aHUJINH 1 collection.edu.ru/
AMMHOKHCIIOTBI KaK http://scholl-
29 amM(OTepHbIC OPraHUIECKUE 1 collection.edu.ru/
COCIMHCHUS, UX OMOJIOTHUYECKOEe
sgayeHue. [lentuasl
benku kak mpupoaHbIe http://scholl-
30 BBICOKOMOJIEKYIIIPHBIC 1 collection.edu.ru/
COCIMHCHUS
OCHOBHBIE METO/IBI CHHTE3A http://scholl-
31 BBICOKOMOJICKYIIIPHBIX 1 collection.edu.ru/
coenuHenui. [TnacTmaccsl,
Kay4yKH, BOJIOKHA
PesepBHbIil ypok.
32 . 1
O6o06uaromuit ypox.
33 Hrorosas (mepeBoHast) 1
KOHTpOJIbHAsI paboTa.
PesepBHBIN ypOK.
34 . 1
O6o06uaromuit ypox.
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

1. O.C.I'abpuensn «Xumusi» 10 (6a30Bbiii ypoBeHb: yueo. JJist o0ieodpa3oBar.
yupexaenunii/O.C. I'abpuensu . - 7-e uznanue, crepeorunt. — M.: Jlpoda, 2011. —
191, [1] c.: m.

2. Tabpuensin O. C., Octpoymos U. I'. U3yuyaem xumuio B 10 kiacce.:
Hunaktnueckue Marepuainbsl. — M.: bk mroc, 2009r.

METOANYECKHUE MATEPHUAJIbI UISA YUYUTEJISA

"HacronpHas kHura yunrens xumun'" 10 kiacc.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6mnorexa IIOK

https://resh.edu.ru/

https://educont.ru/

https://uchi.ru/

https://education.yandex.ru/main



